The first conversional synthesis of heteratisine has been accomplished in 14 steps and 3.2% overall yield from deltaline, mainly including deoxygenation at C-10, removal of the dioxymethylene moiety, O-demethylation, as well as Baeyer-Villiger oxidation.
Heteratisine (1) was first isolated by Jacobs and Craig from Aconitum heterophyllum Wall. (Ranunculaeae) in 1942 [1] . The structure and absolute configuration of 1 were established by Pelletier's Group [2a-2b] reported that heteratisine and its analogues had pronounced antiarrhythmia activity [4] . However, although the antiarrhythmia index of these alkaloids is quite high, the activity of these phytoagents is insufficient for their use in medicine because of their limited availability [5] .
Recently, our research group has successfully completed the conversional synthesis of the lactone-type alkaloid 3 from the aconitine-type C 19 -diterpenoid alkaloid 2 via Baeyer-Villiger oxidation (Scheme 1) [6] . In this paper, we wish to report the conversional synthesis of heteratisine (1) , using deltaline (4) 
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Compound 5 was prepared from deltaline (4) by the literature method [7] . Hydrogenation of 5 yielded reduction product 6. O-Demethylation of 6 at C-14 with 6.5% HBr-HOAc produced 7. Hydrolysis of 7 with 5% NaOH-MeOH generated 8. Proctection of 8 with TBSOTf, catalyzed by 2,6-lutidine and DMAP in CH 2 Cl 2 afforded 9. Compound 10 was obtained by acetylation of 9 with Ac 2 O/TsOH. Deprotection of 10 with TBAF, followed by oxidation with Jones reagent generated the ketone 12. Treatment of 12 with formic acid -hydrogen peroxide led to 6-acetylheteratisine (13) in 46% yield. Finally, hydrolysis of 13 with ammonium hydroxide afforded the target compoud heteratisine (1) (Scheme 2). The NMR spectra for 13 and 1 were identical with those of the natural alkaloids respectively, as reported in the literature [8] .
In conclusion, the first conversional synthesis of heteratisine (1) is reported in 14 steps and 3.2% overall yield from deltaline (4), which makes it a useful, practical method for the synthesis of heteratisine and its analogues. 
Experimental

Preparation of compound 6:
To a solution of compound 5 (140 mg, 0.36 mmol) in 95% EtOH/EtOAc (1:1, 10 mL) were subsequently added acetic acid (3 mL) and 10% Pd/C (50 mg), and the reaction was allowed to proceed with stirring in the presence of hydrogen at 50 °C for 24 h. The insoluble material was filtered off, and the filtrate was concentrated to give a residue, which was diluted with water (5 mL). The subsequent mixture was basified with conc. ammonium hydroxide to pH>9 and extracted with dichloromethane (5 mL×3). The combined extracts were dried over anhydrous sodium sulfate, and concentrated in vacuo to generate a reduced product 6 (white amorphous powder, 138 mg, 98% 
Preparation of compound 7:
Compound 6 (300 mg, 0.77 mmol) was dissolved in a solution of 6.5% HBr in acetic acid (10 mL), and the reaction solution was kept stirring at 80 °C for 19 h prior to being poured into ice water (10 mL). The subsequent mixture was basified with conc. ammonium hydroxide to pH > 9, and extracted with dichloromethane (10 mL×3). The combined extracts were dried over anhydrous sodium sulfate, and concentrated under reduced pressure to furnish a residue. Column chromatography of 
Preparation of compound 8:
A solution of compound 7 (232 mg, 0.46 mmol) in of 5% NaOH (7 mL) in methanol was stirred at room temperature for 5h. After removal of methanol under reduced pressure, the residue was suspended with water (10 mL), and the subsequent mixture was extracted with dichloromethane (10 mL×3). The combined extracts were dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a residue. Column chloromatography of the residue, using petroleum ether/acetone (5:1) as eluent, afforded 8 (a white amorphous powder, 147mg, 85%). 
Preparation of compound 9:
To a solution of 8 (100 mg, 0.26 mmol) in CH 2 Cl 2 (2 mL) under argon, 2,6-lutidine (57 mg, 0.53 mmol), DMAP (7 mg, 0.05 mmol), and TBSOTf (140 mg, 0.53 mmol) were added. The resulting mixture was stirred for 45 min at ambient temperature. The reaction was quenched with methanol (0.5 mL), diluted with water (5 mL), and extracted with CH 2 Cl 2 (5 mL×3). The combined organic layers were dried (Na 2 SO 4 ), and evaporated in vacuo to yield a residue. Column chromatography of the residue, using cyclohexane/acetone (20:1) as eluent, afforded 9 (a white amorphous powder, 102 mg, 80% 
Preparation of compound 10:
A solution of compound 9 (102 mg, 0.21 mmol) and TsOH (19 mg, 0.11 mmol) in Ac 2 O (2 mL) was heated at 50 °C for 2 h prior to being poured into ice water (10 mL). The mixture was basified with conc. ammonium hydroxide to pH > 9 and extracted with dichloromethane (10 mL × 3). The extracts were dried over anhydrous sodium sulfate and concentrated. Column chloromatography of the residue, using petroleum ether/acetone (30:1) as eluent, afforded 10 (a white amorphous powder, 100 mg, 90%).
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Preparation of compound 11:
A solution of compound 10 (100 mg, 0.19 mmol) and tetrabutylammonium fluoride trihydrate (151 mg, 0.48 mmol) in THF (2 mL) was heated at 50 °C for 17 h. The mixture was diluted with water (5 mL), basified with conc. ammonium hydroxide to pH > 9 and extracted with dichloromethane (5 mL × 3). The extracts were dried over anhydrous sodium sulfate and concentrated. Column chloromatography of the residue, using cyclohexane/acetone (9:1) as eluent, afforded 11 (a white amorphous powder, 64 mg, 80%). 
Preparation of compound 12:
To a solution of 11 (37 mg, 0.09 mmol) in acetone (3 mL) was added Jones reagent (0.1 mL) and the mixture was kept stirring at 0 °C for 15 min before being quenched with saturated Na 2 SO 3 solution. The insoluble material was filtered off, and the acetone was removed from the filtrate under reduced pressure. The concentrated filtrate was diluted with water (5 mL), basified with conc. ammonium hydroxide to pH > 9, and extracted with dichloromethane (3 × 5 mL). The combined extracts were dried over anhydrous sodium sulfate and concentrated to yield 12 (a white amorphous powder, 35 mg, 93% 
Preparation of compounds 13 and 1:
Compound 13 (26 mg, 0.06 mmol) was dissolved in a solution of HCOOH-H 2 O 2 (1:1), and the reaction solution was kept stirring at room temperature for 30 min prior to being poured into ice water (5 mL). The subsequent mixture was basified with conc. ammonium hydroxide to pH > 9, and extracted with dichloromethane (5 mL×3). The combined extracts were rinsed with brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a residue. Column chromatography of the residue, using cyclohexane/acetone (10:1) as eluent, gave compounds 13 (a white amorphous powder, 12 mg, 46%) and 1 (a white amorphous powder, 9 mg, 38%). 
